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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing 
a substrate for mounting an optical element in which the optical 
element can be properly positioned. 

SOLUTION: The method for manufacturing the substrate for 
mounting the optical element comprises a step of fixing a 
photodetector 14 and a light emitting element 12 to a conductive 
pad 1 60 via a solder 70 reflowing to a package substrate 1 0. The 
photodetector 14 and the element 12 can be properly positioned to 
the substrate 10. Accordingly, the end face 16a of an optical 
waveguide 1 6 to the photodetector 1 4 and the end face 1 8a of an 
optical waveguide 18 to the element 18 can be correctly aligned. 
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(54) BS^(D«»] 3^*^«M3£«a)«ig^R^^R^^fflSS 



(57) [Eft] 

^ — v^StS 1 0 lC*t Lt y 7P-^fTofc^ffl 70^* 
Lt^lT*t/<5/ Kl 6 0i:itt5 B C(7)y^n- 

I^LtSftS^l 4ftt5«**^l 2Sri|jE^ffi*St 
^t't^o ft£oT, ft^&S&l 6 0ig® 1 6 a <b^:ftli 
-7-14, Stf, ft^&SS 1 8 0O«® 1 8 a £3£ft§StT- 1 




imxmi) '>4<ttBT© (a) ~ (d) coxs 
£W-rs, <C7-*m*-z>%:¥m?-zmm±^mm-tz>ft 

(b) grKHJqfc5ftTtfjfitt©»#»&*«*-3lS ; 

(c) iiB-T-tSf^JfiJISiOf+ttttSrJB^LfcfJe*^*^ 

(d) mnBjR^ian4o»*3w**p«ii6»L, tmmmz 

[IS*JI2] '>4<it«Tro (a) ~ (d) ©ig 

£^-rs, a^-SrMisjt^sie^-srassJi^iisii-s* 

(b) mtmnic{&m.&&mzmw.-tz>T.i§. : 
a ; 

(d) ffilBffilHjftftMfrftQjMgttU 
PW^JR/N'i/ Kid, »D^*PtwJ;(3-jB.^IKLfc(g;i»^ 

ft, fllEJt^igT-IIISfflSffifflro^JS^S' KirSSttLfc 
d t Sr^tS t T 5 m*1 4 ~IS*3S 6 roi^-f *t*» l K)3t 

[0 0 0 1 ] 

mmm. ru. ^<r>m^mizm-ri. 

[0 0 0 2] 



(2) 2 0 0 3- 1 1 0 1 2 1 

2 

fciiff v^^-r A-m, t£*tf>p< * U yttr — :7 r A'*ffll^ 
fciiflv-^^A^it^, «f«»«S:*«»c|!|iJ«-rsr <t 

yc [0 0 0 3) it 3t7r^^«, -owj&fiwft/ctt 

[0004] ^r-C, C<73J;5 fc-f ^5>—*-y h%t<D* 
=>V, */</f/K troiim^, «»5|5*I»IB]± 

^0 [o o o 5] z<dx ?\zm&fflti&jifzm&b<amiBmz- 

5)' iSrffitOftttSiKStfSfcS. a>A»S4SS3fc8&«T?, I C 

30 [ooo6] m<bi%mm&x\ tft^m^n, it^m^m 

tt»IBSr±*Jt U r*t6>©»BBj«^«#t-^BMb»^7 
[0 0 0 7] 

[0008] ^ST-rottfiTjs-rnai:, 

50 So . 



3 

[0 0 0 9] ±.&L1tmMi:M&-rz>tci£>\z 
^■SraijEU:ffi««:«>-C#Sjfc^*iF-*Slffla««5«i6* 

[0010] 

StJfcJflfi, t tJWTW (a) ~ (d) <75Xm^ 

ISHPeMtSIg; 
(b) WKMP^«lBlSBtt©«*ffl**«-*-5XS; 

( C ) ^Kfemmmvttrt&*w*i&\^tLm&it^m z f- 

Sr. BtIfeS»^J±(c:«®i-?,XS ; 
(d) lffllE]|fc^fflttro»3t»J&fln]fo»»U 0t&*flj& 

[001 1 ] fl|#9 1 ro)t^3f?^ll^fflSffiK)ffiJjg*ffi 

PK, [RBraittO»»JWS:*0lft*«PLB«-*--B. ^roip 

ha***, ^m^mmmmm^m.xt/t^m^-^miE 

LTft^STF-SrlE L < 6 i: AS pjffi 

T-feS. JEt, ^ie-ef»ASiP^>3, 3t^SI^Sr@3£-r 
5?R^i40»*SiJAS©cftLTt, t^T^'fyyF 

tm<,*.*>. yt^m+nGLmfc-r r t *s*v\ 

[0 0 12] ££u IS*^2f±, '>&< H«T» 
(a) ~ (d) <DlS£#-r5. ffi^Srffi^Sft^^- 

(a) SMfeSS^ffioy^^— i^v 7 ^. hSOJt^^^K 

(b) WKH PtciSiB^AM XS ; 

(c) f&*^mzma$:ffiz.?>yji'y—ui?xhm&M 

S ; 

(d) B5f2{&iHA&«**0SHl^<l?L. i£(6§!l!.£&JS£rtf- 
[0013] 2 OJt^^-HSfflSfiwMit^fffi 

teK^ioi-5ri:ASoIgg-cfo5 0 SgK, &xm-CS&asflp 
too, 3t***SrB€-t-5fiBll^C&«l*s*<bL-Ct. * 
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[0014] W#Jg 3 (03t^^-H^fflStSO§l{jt^«fe 

Igj^ rvy-^^^flgAs^^tiTv^fc*, ei 
[ooi5]»*«4tt > yt^m+zmm-fzit^m?- 

[0 0 16] |f*3S4T-l4, A^^^Sr, y^y-i^y 
(&i»^&JE^«J:5-fe^7T7-< ^ v MS**, ft^m* 

^*^SriEL<ffig^*3-rSwi:ASBjffi-cforj; tR5*c£ 

[0 0 1 7] »**5-Ctt, Jt^W^^Kffii:*^*^ 
*3Sffl*««)aSB4:«>IIIJlJ:»J||»Jh*»<c*n-CV^5fc 

[0018] if*is6-c(4. yt^m*v>m?s±.\zm?tt& 

[0 0 19] IS*JS7T'{4, ]f¥m?<vmffiiM^. 3t¥ 
^«ri£§-C*5„ 

[0020] \&m,&&mt It 2 5 CCWTT-JP^ 
*#i-5ii:*s-e*6t<OS:*l|ei-5 0 ftttWtctt, ¥ 

[0 0 2 1 ] 

-e-r i c^v7nmmm%Lb-tz>TM^^^x%Lm-f 

So 

[0 0 2 2] ( a ) Jt*3B^-»Affl*«tf5f^«T?tt. 
50 »«aroWLBIw*«cEl»S:»J«-i-4i4: t>«-. ±!EStR 



5 

fi««BIK»Axa (a) ^ff9o JUttSKtiu «*. 
fit: JrfcJ: 9 WHBlKJrStta feft^JSWffiilKmt: 

[0 0 2 3] *fc % S«a^)|ii7L*«*Lfca, 
iI?L<E>||ffi*5j;lJ<tf>o# h#^/£^K:a*®#?#>o 
^Srlfii-citJcJtO £ fete, #)o#u 

[0 0 2 4] ±t5Sffia 4: Ltlt 0ijx.fcf, =-tf*i/ffi 

ti b nffim car ? * wmm<ommtt#&isL £ tinmm 

(«x.tf, tf^^TK^tttBg) »a»b45*«, FR 

v 7 * - ;HS^7f >f x 4 y%xX~M& £ HfcSS *r 

[0 0 2 5 ] ±K^^— /u«:»fiKUyt«Jc:tt % 
ftt5wt^i*L^, 4*3, « 

[0 0 2 6] _hlB»ffi**Wfc Utlt 0iJx.tf, 

vtttai t wftsy 4: mum.* t *:*tp»iiia*4fc»ds**f 

^ fc'^^y — yu^^^^i/^B*3J:i>V^7 
3i#*^»liid»e>4*WJ: 9iltR£*L-54>4< t t>-« 
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[ 0 0 2 7 ] ±|Stf^7*y— /u^^^i^WJIlt L~C 

«B*3«fcU^ uy-;^/f7 y ^S^i#^r^»JII^6a« 
Sft5'>4< 4: t>— ft*H*UV^. 

[0 0 2 8] ifc, ^7x/- /USU*#*S/«MBi:* 

^ u/-;uy#7 sy ^fflai3«*'>»IIB4:<Oja*Jt*tt, 
ItJtT 1/1-1/1 0 0T*fc5It^a*L^o 
[0 0 2 9] ±|B»liB**tt^***t6Wfk;#Ji:.UTtt 

JK^o 1 2 - y ^/u-f ^ y yu^, 1 - 

V-T y ^n^/U- 2 -JL^yU- 4 -> 7^A"l' ^ tf^J—fV, 

*3J:V, 4 -y T^-yu- 2 -^^/^ ^ L 

[ 0 0 3 0 ] ±8E»JIB**»^**ixa*l««c^ 
t LTli, (sjx.ll Tyu^ 7", ^ A^CD 

h»(z>^>r*{tdib«^fe4st^)as**f fettSo r.ix 
±iE«nai«[-T-tt. ->7^*y^y 

[0 0 3 1] JilE«l«tt : F-«>»JiBJliaric» + ^** 

^ it^fi, 1 0 — 8 0fi*%*sa* L< , 2 0-7 011 

[0032] itc, ±mmmm*<DMm*¥fizmj££ti 
T&s^fc-cfcSo ±ie«t«ffi j F-^¥iSteStt, 0. 1 

-5. 0Min^aSLV\ 
[0 0 3 3 ] ^/c, ilBWIBHaritttflwtt, ±1SLfc^i 
5(? #*^»flB«&*U:, fife^»B!{ttt»J!B^»^ratt»JB 



T 

**«4**trv^TfcJ:v^ ±«E&RfW4«fJIBi: LTIi, 
#y*<5 K*flL 7*y-/u»j|g^ds*jf & 

/U^pm^u>- (PTFE) , 4 7«>ft^f ^>6 7i/ 
ffc^pf U-^M'&ff (FEP) N 47yffcxf i/y^ 
-7dd7^^^1^» (PFA) 

ffi, ^^f^yrU7^i/-F (PET) ; #y*/u 
7*^ (PSF) , #y 7 ^^\/y^)\s-7 j K (PP 
S) , HR^IffiS^y 7x^i/yx-f;u (ppe) , ztf 

y ^— f^^7t^ (pes) , #y^— r-/i"fkb' 

(PEI) % y 7 \/ls7.>V7* Is (PPES) , 

yf Ijxf l/yf7^I/-l^ (PEN) , !J m — 

-W^y (PEEK) % ^ytl/7^1«ffi^ 

[0 0 3 4 ] Sfc, r<DSH*lllK»fiKxa»-i3V^Ttt, 
* /u - * - /uft W JIB S: JB« L fc ft , §£«tJi§ ft 

[0 0 3 5] ±Efta6o#Htt, «A.tf, WJ!B3fe*ttJI 

[0 0 3 6] ^oT, w^wfwa»»rtxa^*3t^T, 
t-#^ 0 bp*,, *-*\ s«*cjra?L«:*fi8ufca, ^s: 

[0 0 3 7] (b) #CK, Wff(i]l8fcJB/*Lfc»Ra 
fc»*i-S**»JiWrtia*:tT5. **J, *«»•!!: 
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»»mtf.fcv\> ^ot, mii-rs (c) <ox&-cjc» 
[0038] ±^mmmt utit 

IB. iWIttW, «*tt»IB, 
Sr«t^:H>tt6 0 *ff«iJtLT«, 3it^ 

7xy-;mii, #y>r $ k»hb, btwbb 
io mwrbtiz. ^#>, 

[0 0 3 9 ] (c) Ife^, »*»J*Sr»*b*:*Sa 

[0040] ±ias:ii?L^xa*5^T, Hii?L 

(a) - (c) ©Ig^g^r^iaO^f 

[0 0 4 1 ] ^{C, '<y&-¥mWL<Dftm*fe\^^X 

(A) ^y-Jr— ^SlEcof^R-ett, S-T, mWLA<DWi 
Sl!i**BIS<:»Ai-«]K-«>«flclB]K»AXS (A) 

S^co^Mco (a) <©xSi:ra«^*jfe^ J: <9tT9 r <h 

[0 0 4 2] ^^c, ^R^JSIST, -LKStEA*rj*A/T/S 
±IB^/u— 7^— /ufi, XIGSteA{c Ky /uAPX^u— if 

40 IB***t«r**i-6Ci:tfa*LW\ **5. 

[0 0 4 3] ^/^, 2^f^lH]Sg^® ypi— )V<D7 V 

S mWffitfittJB ^ £ fSi X * -fr 5 r ^ *s -e # 5 

ibr-fc^o ±iaaft»*ftia i: urtt. ^<b- 

5^ *>^>-^fS^SrfflV^c3: Cu-Ni-P 
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^/u— Jh-zutwaBsfc^wt^Mtt^wii- 
[0 0 4 4 ] Jita ^ — * — -/urt I- %4t-«- * WJK 3E**t 

[0 0 4 5 ] (B) fcfc, ±e«flc|g]tt*«jftl,*:S 

-r&JinwmfttKJifliJixa (b) £fT? 0 

tt, fiajitf, TIE (i) -<vi) OliSrftartfcJ; 
0tT5Ci:AS-e*6. IPfe* (i) if, ^fr[USg£?F2 

tt*LTriHBLTt 4fc, *«fb (¥BMfc) <nm 

EE*r S w 4: J: 9 r i *sfl$ LV\, 

[0 0 4 6] ±.tttm<k<Dffim & mm-t & m&\z n w 

HS*rtt*Lfc8L *DfRi*QfSS:lEi-o ±fefla$v*£3l£:*£1- 

[0 0 4 7] rOct 5ft»|gJi«>»rt^*3V^T«ffl-*-S 
IR«fbtt»«B<OftttM4: Lttt, ^^^>#t 

^-7W;hm #ytu7^sws, #y 
y^~ \sf3L—< T/isffim^&m? <btbs 0 

[0 0 4 8l ±IE^#*V»lBi «*tf, * l" 

/<- yuy #7 s> ^S^^S'fttJIg, T>v*>vy ^j — jv 

[0 0 4 9] 

te\ ^ynL^u>\ ^y^^i/v, zKyyotvy, # 
y^fv/fu^ ^y^v^x^ /f y>r y7 p L-y, > 
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[0 0 5 0] ±K!lfcT*J8tt:»BBi: Lttt, Wx. 

70 [0 0 5 1 ] ±Eft{bffiJB*ffl»J!B»«»4: LTIi, #J 

t> i «^feftsefb»^»uriB*tt<o*«{b©wjRtt 
«r»B^ h y s/***^ r/u* y 43«tv»ffc;»J^fe 

£0 [0 0 5 2] ±!EW?&t£ttfjIB-v h y y * * <!: UTfi, 6 
B»IBIft»Ji^±IBafb«*:fflv^TftfbiB«:»*i-*BI 

*tfe>nSo «3ttt»«B"efcoTfc«tv^ 

[0 0 5 3] ±|S!RB!{t:i4»Jii t UTtt, 0*1*. tf, 

7^yii, 7y*«HB**s*rffeix*. 

30 ©l»a{btt«JIB^I**tt«rf*#Lfc»IB, SP^> 

y MfcSlES*fe»JIBSrfflv^Tt «t^ 0 ^ 
aK*^»«B<© (^^) T^yu-F^K, £b 

i-, l^^t-, 2f@J^_L(7Diii7K^i/S^W-r5^^^r 

^»IB^J: OS* Li\ 

[0 0 5 4] ilESW^iaittWBBt LTJi, WiH 
/^r^SJIBs ^y xyw^/u^^-^, 7$])*;ls7* 
2|f y 7xx l/y^/l^7t^ /Ky7xXl/yt/^7 

[0 0 5 5] JblE^J^co^M^: LTfi. 0ijitf, «B« 

otbj^t-, ^j^^t-, =rj*n*. mnmmz>£vt 

[0 0 5 6] ±lE«H»«[ J F-(b LTfi, 0iJiJl\ T/U^ 

fim* y v^mom y vMt^m ; kp-? 
50 *f h, *estt«K-^^*v''>A, 



( 
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U 2««±<JfffiLTfcJ:V\, iETA'S+tt-T-tt* -fe 

[ 0 0 5 7 ] ±E»J!|3K- : f-t Ltll 0»Jx.tf, SRHfttt 
SMffiCgatt^l:, ±EW?fM*8tJ!B^ h y jx^ 

mm. m-s^mn*) ^ =^tf*^mm. y^;-^ 
mm. 7x^i/«m, #y-r * kwji, #y 

^ K- h y 7v^»JIB*fa*&fc5 fcOrfi^f <bft£ 0 r 

±mmmn^i-^mit^m^tix^^z. t 

JJg-^ h y y^^Sr***-&*«*J^*»UT L£ bit 
[0 0 5 8] iE&JRfe^ LTTte, £B> 

,k »«f^e>ttst<036s*»f fens. ¥ 
[0059] (H) #^ z<nw¥rt L,xmmit&mm 

j)i^b**aw»aB*6»»*^fiau^»'&^tt. eft, 

Tk«fci\> fc*3, rtf>4§£\ Rft, a.«k«L9tt. ±128! 
[0 0 6 0] *fc, *«>W»i:LTl»pr!Btt»J!B«rfflv^ 
<b ft 5 WRBJI K If fell: «fc 9 T * —sum ffl P £ 

»ritu ■nn»iwftiwi4:i"aw4:i*-e#a. 

[0 0 6 1 ] ^<D<t#, *tffli-su— Ifi: Itfi, «*. 

tf, ^ffie^/^L • if, x^rv^7l/-f s UV!/-f, Y 

AG i^-1f*ds*tf <b*L5o rnbtt, Mt5^7 

[0 0 6 2] _bE'"WT*— /ufflfflP^fig-rSSr^. 
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[0 0 6 3 ] ft^ \slsXb-v*9 t Hit U- 

-if ft fcflHWi- -sk##<z>'^ T*-/u 

[0 0 6 4] (iii) #Cl-, ✓ T /UfflBB P <£>F^ig 

^i^{^J^fflv^T^a{k:^^^-r ; 5o ft*5> ^^fflit® 

mm tnmm»mt(om^%^^m^h^m^^n 
[oo6 5]±EBam as, .as, s», y > 

tt, r/u* y ^f^TkSfR-^^fdJK^Srfflv^T. iiPfl«aB 

[0 0 6 6 ] * fc, ±Kffi{b@^S^:a* R m a x tt, 
0. l-2 0/zm^SiLV\ Rma x*S2 0 AtmSriB 
ira{kffiifrdSa«^#J|«SrSW J ^-r< , Rmax 
^0. l^m^im ^ftlHllS^^f^^^b 

max«, 0. 

[0067] (iv) s<-(t*— ^mmu^m^tz 
mfflmmmmm<Dmm\zmmm&m*mj&-tz>o ±e» 

Li/\ ft*5> o#*c J: 

[0 0 6 8] ±E»K*ffJi^>i¥*fiW^I«^*ttftv^ 
tt, 0. 6-1. 2 /* mriSS* L< , ^^^^/^y^i/tc 

5^ J:5»rtLfc»*tef± % 0. 1-1. 
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\,\ ±E»BW*li<BW1tiLTtt. C 

u, N i , P. P d, Co. W^^(fbn?)o wixb 
Oft^-Ctt, Cu^N i^gSLV^ 
[0 0 6 9] (v) fc\z s ±IE»BS3tff »±«5-ffl^ K 
7^yui*£:JB^T#>o# hfrTKrtb* 
±1E»l«ai#aS:«)o#y-K4: LT«»«)o#S: 

rt"i~ <5 D 

[0 0 7 0] :^)IgT1t ^T^^UffiiP 

KhrrlfHti:L-Ct>J:<, -S., *<o±ffi^ft*4r#+ 

t \z X *) > T /kpEJLM'M T*— -/^SrWrt-i" 
[ 0 0 7 1 ] (vi) Sfcfc, £>o# Uv>* h^rtijgf U 

JgX#L «l»«is*tf bixS. i^f^iH 
T_hi£ L^JB-4H»* 4: t trite****! A 

Xh <fcv\, 

[ 0 0 7 2 ] ±ELt»i»#l±l:*o»i/^ 
^ML/:i, *>o# U-^* btn»M#mt<0»*t: 30 
H&£JKrtL-Cfc«fci/\> BP*>> ±fS^K^^S±^^® 

U x^fy^i/^ h#*rt8BT0>«««>o 

[0 0 7 3 ] ~<D£o?j:jj&;$:m^"Z)^t\z£K>, 
WJiXBtfTi **** *»W©K»*t6 

■»rtS*Lfc**i: LXh X\f\ 

[oo74] (o m^. mftm\zvjufr-vi?x h 

li«:»rti"Sy'i'*'— MMIS (C) £rfr 
5 C mmit<Dyji>y-\sisx b&f&to&a so 
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[0075] ±isy^^— hJite, 0iix.fi, #y 

K«MI«*:*tpy^— Mfirt^£^T?#rt1- 
[ 0 0 7 6 ] ifc* ±iBK^y/u^— Mart* 

OOiSW y y^^^x/U^fi^ti^ ^ 

{ffiT^ y /^y ^<o«53tett^y * ^y^-/u 
*U *<Ottffitt 2 5°CT^ 1 - 1 0 P a • s \Z_W&£frX 

^5ciJfl s a*u^. *fc, ±iay^^-^^^ Mart 
*fi, 317^ h-^— ^Mfll^-f 7— ^E^sttrv^r t 

/u^-uv?^ h*art**ttffl LT^ctv> 0 
[0077] *fc % iiEy/^-^Mt-^ 

[0 0 7 8] ftl^ ±is#ffl^^^rtfflBSP^JS®^ . 
rti"5 0 ±EAJR«tt, /s *7^!)^> &s 

as*, «*«<o*«feSrfflv^T*rti-5wi:ASt?#4dS, 
^n^^Jt^li, ««JS^*9— 1 tttcffittS k 5 

rtLT^VNT^ckV^ (a) - (c) <Dnm 

[0 0 7 9] ±12 ( a ) - ( c ) OXSSrttTf^ 

gLt^imffllffi^ ±12 (A) - (C) <OX 

tR*sW-rs«*#JJiSr^b - CW9*^-fryS:», TIE 
(1) - (3) WlSSrSt I Cfy^8fflSfii:t 

[0 0 8 0] 3t¥*-T-» AffliSi^y^-^IS^^ 
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(ii^, 6 0-2 0 0tig) *T?#MU &V>T\ 1 

[0081] ( i ) N ±m^m^ Afflisc 

2£X*1 (l) $rfT9 0 
[0 0 8 2] ^X^T^^S;ft^T-<h LTte, #J 
X.f*\ PD (7th^t-K) N A P D (7/<7>V 
x7th^t-K) 3&<7)£)fc*^K LD (^JgftU- 
if) , DFB-LD (Mill-^ftU-f) , L 

ED (JS**^ K) «<7>38ftifi^tfS3Mf 

[0 0 8 3 ] ±ES*»?-iO»»fc LTtt, «*tf, S 
i, Ge, I nGaAs§^(fbtl5 0 r.jft,<b 
•Ctt, ajfclR*^tftlSjS*>b I n G a A s iSgJ L 

at*:tej:t/y ><Dit&w (g a a s p) , #y * 

T^^^^A^ctI>*fiH:^CO{t:^ (G a A 1 A 
s) , #y l>A*5j:t/at*(Ofk-&* (G a A s ) , V 
#y £ A#J;tfffl:f|f<Z>{fc^ft (InGaA 

s) , -o-v^j^ #y*A, Bt*#J:tfy ^toft^ft 

( I n G a A s P) W3ftS*lf fettfi. .^ixb«, iifsjfi 

0 . 8 5 /i m^Wi^C^G a A 1 A s Srffiffli-S £ t 
1 . 3^mf^l. 5 5jLim#(7># 
x InGaAs^InGaAsP ^{^^^^5 ^ £ 

[0 0 8 4 ] ±e*¥*^*9ttrm, ft^si^cos 

fcftv y ^n-fri: 9fr 5.Ct3&sa* Li\, IC 
^3/^*SSffl*««<7)y^^— M^)iP£7)T(: 

SLV\, »»»iLtli, Sn/Pb, Sn/Ag&if 

tt, SnAg^ SnAgCuPJ:^ y^n— 
Sli, ^ffl^lKjRT^;* 1 0-5 Ot^ttH-CfTitfJ: 

[0 0 8 5 ] ^#yf f -fymi:t«itf, ^efl*£ 
S 0 ::*ue>a>fca»-crt\ fWfctta*J;<, 
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WIBSr^aii: U :nf)^iM^^(^W7^ 
JO [0 0 8 6] ft*5, ft^lf^cb^V^-^g^^M 

tt, T-^yr^ y^7 y y/f s/^y7>f 

[0 0 8 7 ] ( 2 ) ±123t^*^ff Affl*ffi<^ 

fk^y/u-^— MSajS^Sr * — — — ^ >- 

^ ix^?^ Ma^t LTfi, fiajxitf, ^y^r— v^Sffi 
*f^Si-rs^(-fflv^^y/u>/-u^^ h«A«j:in^ 

[0 0 8 8 ] *fc, ^y-Jr — ^SftOJimaBKfi, rcD 
s^«), riDigtiiy/^-u^ Mi&ML4< 

[0 0 8 9] ±|Ey/U^— l/v?^ hg^fi, 

s 0 

[0 0 9 0] (3) »C^, ±B***TF#AfflS«^ 
L-Ctt, ^^ibttWIB, m^]Btt«JIR. ^^tttttUB, 

flc^trwiirt^trat^^aurf e>tis 0 iiEWflB^^ 

O^flcffiJi: ITIi, OTA**, ^#^^»», 7x/-;u 

^ mm. >^y-r^ k»ib, x^yj^mm, btw§^ 

bttSo ±ia»JIBIft*«*J:tt, iEWflBfifc^ 

WHBi6ttJi« t <nffixmmm&M<Dm&&mz> r <h 

^fc, tt^<oaa^J:oTttlllJIRtt*W#i-5w4: 
[0 0 9 1 ] ±E»«Btt : ? : t LTIt Mill SRBIfktt 

wis. n^rttttttn. i«3ttt»HB, 



17 

[oo9 2] j^ift^te, 0*1 =^tf*\/mm, 

A§ ; 7xy **>»Jli, #y r;^;U7ty (PE 
s) , ^!)^7^y (PSF) % ^y ^^^uv^/u 
(pps) . 7$y 7aL^u^^-/uy r ^c k (ppe 
s) , aK y ^^^-/u^.— (ppe) , # y 
4 %v (pi) «ofR^Tfltt«jiB ; v^mmm^m 

Jttt»J!B«Ms*lf&ftfi. Sfc* ±E*WHfcttWJIBi:± 
E»^tttt»«BiottJM***\ ±&T* V/u&itt 

JIBW^frtrfflv^srirfc-etS. Sfc, ±fe^i^t 
LTtt, =^A^b**«MBtt-T-«:fflv^5ri:t-C*a. 
[0 0 9 3] JiE«M»«^P£ Ltl±, CTx-tf, T 

flJUW/ZUVCi^ *K{b*/^^f> A^(D^7/l^>r> Afk^ 

m&xv *7J*^<d*)) VMk&®, ^n^r, k 

[0 0 9 4 ] ±fE&Jlfe-?- <!: ITU, «itf, Au, A 
g, Cu, Pd.Ni, Pt s Fe, Zn, P b , A 
UMg, Ca*#*rt r &jh,*. rtL6©»HB«tt^ ft 

[0 0 9 5 ] iBtt^oJBtttt^^iyiJESJxt 1 , 
[ 0 0 9 6 ] ±IE»flBftfiEife 5 ^ifeib LTte1$ 

[0 0 9 7 ] *fc, roxai?»J«i-*»JlB**Ji«:, 
rir*sa^LV\ _hE2KB*PtfS 9 0%*«T«, iiftft 

K*5^T, iBft&JtttoSifi* (%) itt, -hE»«B* 
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X (1) J: ^*tH^ft5ffiT'fe^ 0 
[0 0 9 8] 

Sis* (%) = ( 1 2 / 1 1) x i o o • • • ( i ) 

[0 0 9 9 ] :wigt«Mft^»ltS^ 

70 y r«Sr««-f*ttW^«*b^»iiBafi!Mfc^, 

»JRtt*c:«p^«ixySi#J!B«aj«»Sr*«L, JiESiftE^ 

[0 10 0] Sbld, :©Iil?H jrii?L^fo»UlL 
iEVRftia, ^«Jx.tf, ^7»I, jfi 

^■f-fjUE^isw*. ^ y —fmmwiz «t ^ 

[0 10 1] ±E»J!B**li«r*fifcbfc«, 
StRi: S:Hiii"S^/u— ywfflljrii7LS: Ky /uJPX-^ 

ffljra?L^Bi5*«tf*^*^»Afflats©»aiB*«t 

^ hT©»BI»*JI*rl»*i-6^i:*cj:0. ±E*^^ 
^if AfflX«i:±E^ty-5r — S:Jlii-r5^/i — 

[0 10 2] ^7t, ±5$ L^:«t l^v?^ hSrJg 

[oio3] ±m*m'<>'zfMf£mmo<D&miz 

5(? C fi^^i»*ttAJR^J:9 JiE*»EI6*ffittjfl| 
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iJU\ Sfc, ±fE&JSJIfl 0ilx.fl #>o#, 

tt«©*ttt»v^»*t 5 : i *"C* - 

[0104] <*bf^ aiicjttt, ±ie*ffl^>'7 F JB 

*Lfc&, y 7 p - t 5 c 1 1: J: 0 ¥ffl^ ^^t*«t 
[0105] 

[H*W] 5M\ l SKlKMfcffia I o^yf 

nmmmfc 2 0 <£>tpf/&^o^-t\ m 1 1 su^ia 1 2 

iLTRWtS. lull *i**«l:««ICfy 

in 1 2d in (c^-r 1 cT-s^sttSfflftKfc 1 

[0106] Hni:«tJ:5i:, icf ^/ISffll 
«2 0ll I C^s/^^^-TS^StVU KTyTTM* 
*^bft«^y<r-^a6Sl 0 3§ft3f^l 2&tf§: 
ftfSf^-1 4$:iR^r^ii7L9 8 ftffiiSit^amf Affl 
Sttl 0 0 bfrb&Z. S7L9 srtKfl igftf££r{!;i 

So 

[01073 A'-^-^ig 1 o*i =irsffi3 0(Dp 
a£#{H]g&6 0W^7/^- /U5 8<a?l2/£$*x*: 
lf B WIi»!5 0 t. UU*!b\K y K) 16 0 

jwt*-^i 5 so^dc^n^JBinttJiBifiMi 

5 0 iris»j**ixTJSfc-Bo 3 7Sfi3 0l:ii, * 
^3 6**fiJSJl, 0cDpj®(Clfi2SfrlHlSS 
3 8*»*SfttV^, JimWIffelMl 5 0iCll 

V* hm 6 2<om*<DTMm (ICfy/ffl) W|P6 
2 a fCfl I Cf L 5 />^i:OS!lttffl0^pa^<>'^7 9 D^S 

i^g^n, ±®{»|<7>Bflp 6 2a fr<Dmft\B\fe {&m'<y 

K) 1 6 Odd ^ffl 7 0 HltM^ 1 

[0108] ftfi^AfflSS 1 0 0 il iiTL 9 8 <D 

fl 7/U-^-yl/8 6«^nT^-5o R*yu— * — 
/U8 ^©B't'Tfll©^ K8 6 a fl v^y^r — v^Sffi 1 
O^^f^lElj^ 1 6 0 £JStt£*X, m*±m<07 > K8 6 
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V/^-l/^ Kg 7 6CQHf!q 7 6 a ?rf IT, ^£>o 
#®9 4±Kl K-*#— KtSJtti-S^ffl^V^? 9U 

[0 10 9] ii 2i:^tJ; icfy7 p i02 

fl ICf'7/IgfflS1g2 0{:^ffl^y7 P (XfiBG 
A) 7 9 D*frLXmWl£tlZ> Q ICfy/Hg 
ffiSS2 Ofl K— K 1 0 8 fZ^S^V^ 9 U 
$r^ltgli$ti5o K— Kl 08Clt tK¥{c 

Ml 6aMM»l 8(7)Ml 8ali4 5 0 K;* 

[o 1 1 o] %*ttBi 6&mi&-tz>ytm^n, 4 s 0 

tc^7 y h £*xfc£BtIi i 6 a £r;fr LT_h;*7 6*x, 
*^l A(0^itUl 4 a ^AftStlSo S*^14^ 

T, I C^vZf\ 0 *2^5>©*««*H — 

si o^^u^f 1 2-e^^tt5o 

*0 fl ^ftfdT-l 2 ^T*fS*^aC**4x, SgftgPl 2 a 
a»6*i«J;:H*T^3MtS*u 4 5° h £*x/c 

^® 18aH IT Aft Six. ftNf&SS 1 8 

[oin] ::t\ fflB J z?&miE^m%:'tZ>tzbb, % 

iMl 6CO5SSI 6 a ig^tff 1 4, &t>\ %m%L 
m 1 8 (7)*® 1 8 a t 18tflEL< {4®^^ 

W"CH S5t*^l 4XU5*)t*^l 2£r, ^ 6 y^^ 
S«l 0 1i^tty7p-^frofc^B7 O^LT^ 

J: ^ , y ^-^S« l o l:» tr i 4 at; 

Kl 6^*® 1 6 a ^S^^^l 4, RtJ«. 5t^^SSl 
8 <n%&m 1 8 a fc 1 8 i IE L < {ifi^^-i±-f- 

[0112] JL^T, m 1 1 *T#flSLT±a?Lrt: ICfy 
^Mffl«*2 OWMliKov^t, Eli -Hi 3* 

[0 113] A. Jt**^lfAffl»«OfP» 

^ (a) mmftmttvmm 

I!, ^^1: : 310, YL 9 8 3 U) 10 Ofi&gfK * 

SdSl. 6 n mt, t^OlSiS 1 5 m m»TO S 
i0 2 Wt^ (TKfy^liK, CRS 1101-C 
E) 7 2fi*W*3«tt/U''<y >^»J (1^^^ ^ = ttM 
^i^/-/VS4) l. 5S*fiFBSr»«(ci: 19, 
-tZ^klzX*) y ^W23±lW3 0-6 0 P 
a • s<0»IM£fl|*t«rWI»L^:. ^ftSJ^r IT, 

5^? ^ ^/-/HftSJ (EgHfkricttK, 2E4MZ-C 
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N) 6. 5£*8BSrfflvvfc 0 
[0 114] (b) 3te**^#A/H*K<D§!it 
(1) ff$0. 8mm©^7^i*^'>»IBifcliBT 

8 O^IC 18m m COffl^g 8 1^7; ^ — h £*LTl^ 
^(M®^§SligS8 0 A$rtti^«-^<t L/c (13 1 (A) 
#BR) c i1\ coffl«a«tE^ Ky /uT*Sii?L8 4 Sr 

mi (b) #!$) „ 

[0 115] (2) ftK, #ffS8 2 Sr^LfcStgl 
SrTKSfcl^U IfcSfeLfcSL NaOH (10g/l) , N 
aC10 2 (4 0 g/l) > Na 3 P0 4 (6g/l) £ 

t>\ NaOH (I0g/1) , NaBH 4 (6g/l) 

2©*BlCifcB8 2at*ritLfc (Bl (C) # 
Hi) 0 

[0 116] (3) tfcfciffi (a) fcB«LfcttK** 
ttSrfl»Lfc«, T1E<0*jS6^J:9«»a2 4i*WKrt 
*^ieBlc:8l*Ji8 2Sr»j*bfcJi:ii?L8 4rtlc» 
JIB***t9 0*r3fc*Lfc (Bl (D) ) 0 ip*>, ^^r- 
^Srfflt^Tjrii7Lrt^»lli**«-S:»LiiA/««, 10 
Or, 2 0»©*^(S*S*fc a 

[0 117] (4) _h|5 (3) <OOM*:»iLtim«L<0)f 
BBS:, # 6 0 0^uh»Fi« (H^3S{b^*±§» *JB 
^fc^uhif^-ffiSKJ;'), «MB*S*H-9 0coil<7> 
BI±Jffi*3«tt^a|ft:Ji8 2^>«ffidS5pjflKftS J: 5fc«F«U 

^(D^<Dmz^^xhmm^rr^ti 0 #^-c\ 100 

•CTM^PHJ, 12 0tt'3Wl 15 0ttlBtr«l 1 
8 0t:^7B»nojD»«a«:tToT»JB**WJi9 0£ 
JKdlLfc (Hi (E) e 
[0118] ( 5 ) ftt^ 8 2 Sr^fiR Lfcg^cO 

SrJKdlLfc. (El 2 (A) #BS) e &ib\ m&m9 2*i& 

[0119] ( 6 ) 8 2 RVtmftm 9 2 Sr«^ L 

»j«ffl*cffia-r4(B»fc3:y^^^^i>^ h (EI** 

■ta>rt«fc»flt*8itt-ji9 osweastu a>o, ^± 

SiNClSi&otJi 9 4 dSJKfifcSttfc^/U— * — /U8 6 
mt£\B)& (H^-fri*) fc*r»rilLfc (El 2 (B) # 

[0 12 0] x^fy^i/^ h^rttt. TfTflR 
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100mj/cm 2 tf*U 0. 8%^thy 

[0121] ( 7 ) fttw, sts 8 0 <oniX(om»mn» 

f*J|9 6ft»*Lt (12 (C) #88) 0 
[0 12 2] (8) <* S^8 0 C0«ft*SFP*CyU— ^ 

^T-ffAfflSffilOO^Lfc (EI 2 (D) o 
[0 12 3] B. A«y<jr— ^XffiiOfFE! 

(a) mmmmfammmmmy 4 '\sj±<Dftm 

9, Ift^xyi/x^^v/Mxt^-MOOl) 3 0 
fi*SB, ^l//-yU/^7 7^ix^^r^ (^^f^r 
'>3t2 1 5, ^B^y^Ifttfi mfc-^p^ 
N- 6 7 3) 4 0**» % hy7^1i$fl7xy^ 

;isS7$7y?ffim (7xy-;uttMSSii 20, * 

2) 3 Oliffi^xf /i/^/y 3-^7t7- h 2 01 

(^#izfkJ*X*tfc8i 7^ U^XR-45EPT) 
1 5iiSr(5i 2-7xx/l/-4, 5 - (t Kp^tV 

3 8 /im(7)PET7^/PA±(:g:M^f S 

fcf*, 80-i20t^io»BRiS*s:ti:J: 
0, irafflH§iSlfflt«i7>r;ui,^^ijL^ 0 
[0124] ( b ) «f«B3fE*»^WI«E 

A^w^flPAfflstR^^Kw (a) ©iiiisiaiia-c 

[0 12 5] (e) /<y-Jr— ^StR<D«JB 

(1) ff$0. 8mmWi/'7^x^^ v'ftt JJI l£fz&B T 

3 0 Offiffim 1 8 u m^S3 2^7 ^ — h 
40 SWBB«SB««tB3 0 AS:ffl*«-»i: Ufc (El 3 (A) 
#AR) o S1\ C^iaiSC Ky /u-CKii?L3 4 £ 

tz ms (B) #fig) 0 tit, 

^t^rtia*), S«3 0CO(S]®{^T^^frlH]gg3 8 
^;u-^-;U3 6 t&M&Ltz (El 3 (C) #R0 , 
[0126] ( 2 ) T^^^IhJ^ 3 8 *ffif$L LfcSS 3 
0£*#:lNU Sfc*Lyh«. NaOH (l0g/l) , 
NaC10 2 (4 0 g/l) > Na 3 P0 4 (6g/l) 

^^^7k^ffi^M{k^ (^{k^) iri-sUfkfea, 

50 T>\ NaOH (I0g/1) , NaBH 4 (6g/l) 



(13) 
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EsJSS 3 8 (D^lffi&t^/U— * — ;V 3 6 <Of*JS(-ffi{fc® 3 
8a, 3 6a^MLt (i3 (D) #fig) Q 
[0127] ( 3 ) &{Z_bf5 ( b ) ld|S« LfcWII** 

b#?bj&8b t T/i^ftiHi^ 3 8 <z>*hssb 1 \cmm^mu 
4 ocom&m&Ltz (H 3 (e) #bs) 0 En*?, *1\ 

^fcffl^T*^— /fc-zi'S 6 rt^WSI3E«*t4 0 
SrJ?Li&A,*f«, 10 or, 2 0^ftttT?ft»St 

ioo°c, 2 0&<DikifrT*vtm£itz>z.biz£9mmft 

[0128] ( 4 ) ±|B ( 3 ) (Dt&m&t&Z-lt&mcDK 

a*, #60 h9Fs» (=&m{tm±M) *m 

*>0— *->rP3 K*ffit»IB**fl-4 0*581 b 

&^T\ lootti^l i 2 o°cr-3 b#fh] n 150 

t:-eil»PiB, 1 8 0tT'7W(OjDi^I^fToTM 
*Wl4 0^Mlf: (El 4 (A) #fig) 0 

[0 12 9] Z(D£o\ZlsX, ^;^-/U3 6^ft 
EB***»»c*fifc*ix*:»JIS***tJl4 0^^@a5^ 

±V*flCiail3 8<7>«B«:¥ta{fcU Wll%4tltJ|4 0 
i:2Sf$:|El^3 8<Z)«ffi4:*sft{tffi3 8 a^U8HI: 
3§»U *fc, yu3 6tortSffii«tJ!S5te**t 

il 4 0 t dSftffcffi 3 6 a Srtf* LT3SHt-«# Lfcite»ttE 

[0130] ( 5 ) _hfB£t££*«:, ttltKJiB LfcflK 

Sl^^ WT^^ttttT, ^*(hI^3 8cD^©^:^/b 
A-3 6(D7>Kiffi^x y fy^t5 
W*IhIK3 8 0^ffi{^ffl{kS3 8 j3 S:, %*l*>V 

N i so 4 0. 

m^m o. 

ffit&<H o . 

HCHO 0. 

N a OH 0. 
a , a ' - fcf tf D vvl" 

#y m^i^^ij — /u- (PEG) 

3 4t£DMgTM 0# 
[0 13 6] (11) Ml^ftotJf 3 3 
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i0 



-t>-/U3 6^)7 V KlCffi{fc;®3 6 0 (0 4 

(B) ) 0 3i <y*f-lstfWLh lt> -f^-^y— vw-ffl (I 
I ) 1 0 ^ y 3 — yu» 7 mt* V 

^y^tfis K) £{£31 Lfc. 
[0131] (6) Jfcfc, ±K (a) -CfPKL^JilBIW 

taL/jrdSb. 0. 5MPat'ISfff 

5f+tt, »J§7^UA15 0 v Sr^fifcLf:: (04 (C) 



[0132] (7) mm? 4J\»j*m 5 0 y 

1 . 2 mm^Iia^M^tl/'c^^^^jMt, 
j$f 10. 4MmWC0 2 ^^-fl:T s tf— i^g 
4. Omm, h yrf'^y b ^ — K, ^yl^flB 8 . 0/i 
8\ -v^^RilTLODg 1 . 0 mm, l^as/h^ft 

/^iP5 0aeMu mmmmt&mm s o t istz 

(04 (D) #83) 0 

[0133] (8) ^T^^ffliP 50a SrJgrfS L 
£0 fcg*g£, 6 0 g / 1 (7)i§-7y^y®^tf8 Otwg 

T*— /UfflBJq 5 0a <7)_rtigSS:$tfJirBatag*fti»JB 5 
OCO^ffiicffifb® 5 0 a SrJgjSLfc (0 4 (E) ) 0 
[0 13 4] (9) ±IS»«*:»*.rt:»K*r* * 

biz, laB^tea (ftfk«*3i*m) Lfc»*«^*ffi- 
mm*mt'<=7W^ (Pbci 2 ) tmt%-^x 

(SnCl 2 ) £*$tftt«»*fc«»U ^v^A 
[0 13 5] (10) ftJC, KT«^ii««feo 

s«?rg?SL, mmmmt&mms o<omm 
o. 6-3. o timiommmmtb^zm mmm^m) 

5 2^lfc (0 5 (A) ##0 o 



0 0 3 
2 0 0 
0 3 0 

0 5 0 

1 0 0 
1 0 0 

0. 



m o 1 / 1 

m o 1 / 1 

m o 1 / 1 

m o 1 / 1 

m o 1 / 1 

m g / 1 

10 g/ 1 



ft. ZmWlsX, l0 0mj/cm 2 T'®)tl, 

50 0. 8 %S8t h !i A*sat^4IMt 5 : 1 1: «t 
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"9, £>o# h 5 4 SrRtt*: (12 5 (B) #fig) 0 

[0 13 7] (12) o^T% SS^5 0t©*t?«B# 

h5 4»ttCs «**«)o#Bl5 6«r*riiUfc (12 
5 (C) #flR) . 

tiit& 2 . 2 4 m o 1 / 1 

flamm o . 2 6 m o 1 / 1 

muM 19.5 m 1 / 1 

(T Fry * v^O'ttSk ^^r>KGL) 

SffitSSa lA/dm 2 

0#r«i 6 5 # 

tUS 2 2 ± 2 t 

[0138] (13) *>o# Uv** h 5 4 £5 

%KOHT l *ll*l**LfcSL t^o#^F5 4T 

fy^llt»*L, ±ii«^{ElSg6 0 ('<4T 
^5 8^W ^ Lfc ([2 5 (D) #88) 0 
[0 13 9] (14) R^, ±««tt[B]%6 0*«rffi£/S 

0 (^7^U5 8S:^W ^ICaft®6 0a, 
58aWU: ([2 6 (A) » ft*5> 

[0 14 0] (1 5) J^V>T. JLbS (6) - (15) <D 

5 0t»*t5. ^ IT, JimWffiil6ttJB 1 5 o 

6 0 W7^;H5 8^tf) SrJKfifc-r* 
(12 6 (B) ) 0 rcD^fr[HlS§ 1 6 0<7V>&< <t ffl 

[0141] (16) v^^^y 
f/^-r/U (DMDG) C16 0li%(D|Sg{C^§ J; 

^M^-O^y (^i : 4 0 0 0) 4 6. 6 

<d tr ^ 7 * y - /u a ^ ^ v'ttNl ( tt f b v * y u*t» , 

jgp^:xt°3-hl00l) 15. 0S*g[5, >f^y 

y-^mtm mwitmm, : 2E4mz-c 
n) i. 6X*n« JSfttt^y c&s 2 Wflgr^ y 

/U* / -e- ( 0 #{b^±$k f&a 0 n£ : R 6 0 4 ) 4 . 5 

sms. mc<£mT? y/is*;-?- (**fls*a«, 

Sd p d* : DPE6A) 1. 5fiS§15, ^IRiRM^J (* 
= m S-65) 0. 7 1 fi;*S&Sr«»|;:i: 
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V (Hlft^ttK) 0. 2 MSB, SrJnfcarirfciJ; 
0, tt«S:2 5t-e2. OPa • slCBStfcy/^- 

(JlCjSft-»tt8k DVL-BS) T*6 0r pm^fi 
p-^-No. 4, 6r pmOi^lio-^-No. 3 

[0 14 2] (17) _h/I^ft:[HJS& 1 6 OSfSrJg 

JO tl, 7 0°CT20M, 70tT30»M^ttt-R 

Lfc (126 (C) #SR) o BBPffiflV** — 

fiSMSnfcff* 5 mm^^^- h ^ £yyl^— 
hffl^^OJl 6 2 a Kg?* $-£T 1 000mJ/cm 2 

2a, 6 2btigfiltLt tit, £*bK, 8 0ttl 
B*Wk lOOtTlffl, 120tT'lffl, 15 0T: 

x 3 ^B^Aft^^ft^nJDjfcteattTo x y^y— u 

^hM»(Ol6 2a^W^^ s agWeJSS 1 6 0 \Z 
20 I^iP 6 2a, ^I^ttAfflSSU^+ttffl^In 

6 2 b S:tt5 y;^- M 6 2 Sr^tfc (12 

7 (A) #H8) 0 

[0 14 3] (18) V^y- hJf6 2 £r 

Jg*L^:Sffi3 0£, mk-vtr^ (2. 3 x l 0 _1 m 
o\/\) , «y^thy>A (2. 8X10 _1 m 
ol/l) , hy-)A (1. 6X10 _1 mo 

1/1) £:*atfpH=4. 5 <r>m^M=- y ^r/u-abo # fl£ 
l:2 0MiSlt, BP6 2a(D-ai(:SJ5/im(0 

0 Srv'TWl^* D 9 A ( 7 . 6X10" 3 mol/ 

1 ) , &£T ^ Ms (1. 9 X 1 0' l m o 1 / 
1) , ^xy^fhy ^ (i. 2xi0" 1 mo 1/ 

i) , siyyithy^ (1. 7xio _1 moi/ 

1) fr*tf«l«<SAfeo#«^8 0t^t7. 5 5^ 
rflS»LT, ^^>r;^o#l6 6±l:, f$0. 0 3 
M m^i6o#l6 SfcffttltSIt^y K9 6 
fifeL. A'^/r-^SSioaf: ((2 7 (B) *fld) 0 

[0 14 4] C. I C^s/^H^fflS«^f^Si 

(1) -^^7 ^^>- S*^;^J:SaS^ , U'^SrfTV\ ± 
^ ISA-CM^Lt^^AffiSSl 0 0 (12 2 (D) 
#f»0 ±EB-Cff»Ufc^y4r— "^KtEl 0 (12 7 

(B) #RSJ <t^, ±IE)t^ J ?-*f AfflStgl 0 01Z.M 
f& L 96^ LTIA 9 ^^^vtSffi^tt^ 

([2 7 (C) #RS) o gp-^^ (Sf#(7)feM^^^^tTo/'c 
15 0t$-C#IU $f)l;5MPaOEAT*y^ 
*-t-£^ ir^J: «9^:^^T-if AfflSffi 1 0 0 fc^y^r- 
i^Stg 1 0 k K> >£rt>1ttz Q 

[0 14 5] (2) 2&tf£ft*^l 

5^ &*tmmm<z>jr$s<y Ftfrbft*) i7^mz>m 
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p i 5 a ^tt^y/^-i/^ mis m 

13 (A) (i, |P15a^I^5y/^-l/^hl 

5) . 

[0146] ( 3 ) zzytm^ i 2 RV^ytm* n^y 

/^-^^ h/I 1 5<nmu 15a h 7 0 

yZfrvttrtz mi 3 (b) z&ytm^i 2comm 

RVtJ&m&^LXl^Z) o CTM3\ Sn/Pb, Sn/ 

vmm^m^-t^o vrnmt lt^, 

m, is^^o^mtt^fo^feT-^iB^^tLfc^ 

[0147] (4) '<ytr — i/mifc 1 0<DM P 62a 
(C, *ffl^— ^ h 7 0 7 Sr*!9W-*tfc***^-l 4*3± 

t/«**^i 2£gcm-r£ (B8 (a) mm) . 

T\ 18 (A) *<D» Rrt^fifc^EITfcSia 1 3 (C) 

flc^-rj: 5 1 4^o £ ti> + ^*^ J ?- 1 2<o± 

©Kfi, -tn-Pn**« 1 4 a & J:t«6J£« 1 2 a 
HbftTl>5 0 #:J3, SftfR^f- 1 4 t LTfi, I n G a 
As^f>45t^i:fflt\ SSftSfT- 12tUft In 
G a A s PfrbftZ) fc<£>£fflWc 0 

[0148] (5) 2 5 Otty 7o-Srtr5 w t^J: 

0, 96. 5Sn3. 5 AgO^ffl^^ F 7 0 7 

l 4feJ:tf«** J Fl 2Sr3|Cft:|giB (AJR^y K) 16 
0— (1218 (B) &tfg]8 (B) f^Rrtt 

te^LT^-rni 3 (d) #bs) Q zcnm^. ^itm^ 

U\ i cf ^S^fflisi o owy;^-i/^ hi 

6 2<OBBP6 2 alC#tt?'t--5ffl«IClEL.<lR*0, ^ff 

Ii5(DHni5a a* J: 5 
5*:tf> (ir/U^T^^ ^ > h) , y^^— Uv?^hil6 
2(OBBP 6 2 a 5**^1 4*$it/***^ 1 2 CO 
MP 1 5 a irdSSffil + S, fiP*>* HHP 6 2a <7}ir>-^ — 
i:ISPl5a(Oty^-^s-gt5c S 

y/U^— M6 2WBBP 62a^, ^-1 4 
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1 4*3ctt>'^*^l 2Srffig£-£5;:£#-e#£o * 
^ffl^— * h 7 0 7 £Rtt5MP 1 5 a fi, 3^?F^ 

ftS^l 2Xtfg:)te*rM 4#{g< ^ir^^^J: o\z.-T 
[0 14 9] (6) ±iB^*2/^r-^StK^>^«t^ 

(16) (DurnxmrnLtzy^y-uiy^ vuf&mtm 

J0 ttaWlBJMtttfrMHU ^ti^SS^^t^^^lf Affi 
SfifiiJKSffiU 7 0t"e2 0»B, 7 0tt3 0»W 

7 6a^MLf: (El 8 (C) 0 fc*3, r 

[0 15 0] #Cl/>T\ BBP»(D^* — ^rtSjaSSftfeff 
^5ram07thv^^ ((H^it"f) f)tif 14 

X YmtiSMMDm 7 6 a{d**S-frT 1 000 m J /cm 
iV? 2 <75*^*6-?at#;U DMTGgffitSWIL, HflP 
7 6a^MLf: (HI 9 (A) #flH) 0 fc*5, y>\,#— 
i^^ hS<O**tf>0HP 7 6 b Jl, S:ii?L9 8 «fc «9 t± 
#<45±5lc»SlLfc. SI 9 (A) l:*tlCfy^ 

^KfflSffico^®gi^[2ii 4(^^-r 0 a 

4^77^^y hv-^^ttfflV>5f:^, S 

[0151] Its ^ 8 0°CT*1 ^rlffl % 10 0 

■C-ClfltM, 1 2 Ott' 1 t$Wls 1 5 0tt3ffl^ 

^i7 6a«^, FlP7 6a?:tny^l/ 
^M7 6WU: 0 ^ox, 
Kites ^IfSAfflSSit:^y/^-u^^ 7 
6^ x y^-/>Jr — v?SffiffiiJ^(iy/uy— h/16 2^ 

m^i-^O^p 7 6a SrKftfcds, SftSi^-i 4^r^ 

> h-e — ^ t UTffiE^^L, ff-CHlP 7 6 a 

[0 15 2] (7) *^*^»Affl*«lc:«f«L 

<^Ly-c (MS (B) #BS) 0 ft*5, »ll^Sl7 4lt 
5 5 m*(Of E*lRl«)gi8*JiS 9 3 %"Cfc 

'So 

[0153] #j|jfc0y-ett, ttiift*5>^Bi^ % a*^T- 

1 4 Xfi^^^^- 1 2 cO^S5 N Xft ^^CD^7- (^ 
Jttt 14a, &ltn 12a) ^77^^hv-^L 
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2\Z.T =7 <J * is Y^ — ? ^ML, ItTy^ * > h^ — 
D 7 6 a ^JgjoKSn^^ffl^V^ (Xli^ffl^y K) £ 

it **5 J:t/«»« #©e»*SE*^fr 

[0 15 4] (8) gffift, Jfi{fc;~y*vU (2. 

3 x i o _1 mo i / i ) N &^y ym-r h^A (2. 

8 X 1 0 _1 m ol/l) , ^ 3: h y £ a ( i . 6 

X10 _1 mol/1) ft<atj>pH=4. 5^^Sfl?^y 
^o^|;2 0Mitlt, iP7 6aO-»(: 
ff£ 5 /i m^y^u«)o#l 7 7 Sr»fifcL*: 0 £ <b 

t^)SfiS:i/7yM*y «>A (7. 6 x l 0~ 3 m 
ol/l) , mtTls^-ZJ* (1 . 9 x l 0 _1 mo 1 
/ 1 ) , ^xygt (1. 2XlO _1 mol/ 

i ) , &&y >wtr hy^i. (1 . 7xio _1 moi/ 

1) fc*tf*S«#£«>ofr«K:8 0X:<D^frr*7. 5# 
IBJMfLT, ^y^ot!7 7±|:, ff^O. 0 3 
jim<E>&i6o#Jf 7 8Sr»*tt (0 10 (A) # 

[0155] ( 9 ) SfttK^F- 1 4 (7)§:*§15 1 4 a St/3S 
1 2(DmytU 1 2 a Wl»±t*?oT, ttM§S* 
i 7 4 0*ffi{c-7^ ^ d i/yX9 9 «:» 9 flgi 
0 (B) #BS) 0 7>f^nl/yX9 9li, -rV^^^i^ 

[0 15 6] (10) ^JZ, y/U^-L/^ hil7 6tC 
MLf:lP7 6a, :fcJ:T>\ y;^-l/'^M6 2 
0«-T5BlP 6 2 a fC^ffl^— ^ HSrfipgiJL, 2 0 0t 
T*y :7n — -T5 - irKlJ; 9 ^pa^^T" 7 9U, 79Dft 
»J*U ICf^$8ffl»S20t1lfe (But 
RH) o 

[0157] i©j:5cuTii6ixt i c?-vy>nmm 

0 2ft x I 7/^1^2 O^^L^V^f^: 
tbT — f k I Cf ^7° 1 0 2{!iJc7){£M$;#)^ — ^ (|g^ 

^7*7 9DlC»*&i-5J: IT, y^n 

-«rtT5ctT, iCf^^iIi2 0i:Sff 
S. ftlw, I C^y^i 0 2S:*SttLfc I C^s/^H« 
ffll«2 0^, ^IICf77 P IgfflSfi2 0«l 

fc^ffiBftafc-*' — * t K— k i o 8coffig^^-7 

^y7 p H3Sffl£tS2 0CD^ffl^<^^7 9U^> K— 
KO^y Kl 0 61:^^^ 9tctSt5o ^LT, 
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!i7o-ffU^tI Cf-y7 , igfflSfi2 0 ft 
Kl 0 8l:»tt5. 

[0 l 5 8] ±i£L*:J: 5^. » l HS6flaj-ett. S3fc* 
^1 4at/*Jt*^-l 2 ft. /<-y-Jr— S^KS 10WL 
ty7P-Srfro^ffl7 0S:^Ltait5o w<£>y 
7P-^iWt/U77 7^^yMcJ:i9, /*;y<5r — v*S 
4E1 Ol^lt^ti 1 ! 4&l/3g)fci5f : ?- 1 2SriBjE^ 
f£Kfti6r*#5o ^oT, AVftRl 6<7)^®l 6 a £ 
Sft*^ 1 4 , St/, itm%i& 1 8 <D*&® 1 8 a £3S3t 

[0159] *mt«m i cf 'y/iSfflSi^im 
[0160] [mi smsakdss i akajOTisB i ms0*J^afe 

t\ SiWWm El 15 (A) 

7^;ufifi7 3 Sr3E*LStSftI^»J!Iitlt LT^P>, ID 
15 (B) K^-f«fc 9(CMii?L9 8rt^«Ml7 4*3tm 
ti C(07y^-7>f;uttlli7 3lt 7 4 t ra i: 

feix5fc.«>fl4 LV^, »J!i 7 4 KjRUIKK . 
sMSiEffilLTV*fttf«* <D«-«ftffll^5 C t tf*T*# 6 0 
[0 16 1] [JBi*«0»J^!B2tt*W]JBilt*«oJB 
J?0 2akas«»c«63fc**^-*SfiffiXlRlc:ov^T, Hi 6 ft 
#fi8LTKBtSo JB2ak*«T?«:, Jl*** 1 2 t g 

**fu ogffi^ , r v 7 w ^fitflg 7 3 -ew/igit 

ihSttTV^S*. ^*^^-l 2 cbS^t^^l 4(D^®(Rl] 

Mi7 4^j«itw^\ jB2a*«-ctt, mm7 

[0 16 2] [»2HJ£0iJ]igi 7lt W^S2IS 
091C«5 I 77 P llgfflS«^tTV^§ 0 HS2I 

ssas^g)t*^i 4. jg^KiT-i 2^^ 

3£U S*^Jl 1 2^LT3l»3W(bnt^S«l 
^ 14^lt, OTh 7 4 ft#tlb LTV^o 

[0163] m2mmm(D^wm 1 s (a) « % » 

2 ||JfiW^^^jtc:«s«3t*^^«]ffiH&t/iSffiEir* 
hV, mi 5 (B) fi, ^ hffiOM»+a<^«jt 

si^^ftijsia&t/jSffiBi-efeSo Hi 3 (a) l 

T±a!L^^*^T*l 2T1t BBP 1.5 a S:3*0fRtt 
tzi)\ BS:a«-ett, 5S*»1 2 a ^ da^CTvj^ 
-T) J: 5 i:«P 1 5 a ft 4 ^BfRJtT 

fc^ 0 4*m&rtx&>zti* 2%mxi>, 6 

so [0164] : <D&mmxu. yt^m^F 1 2 cos^fiij 
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tti(:2ai^yK (fs*eoAta*«^at/y5-^ 
y k) yt¥m^mmmmmM<D&m'<v ki e 
0 c tgit^c z.<Dtz#>, 5 ± 

[0165] 

1 c^ymasfflxs^atLT^if^ftajE^ 

T*££ 0 lot, ft^L&Sg, *77^f^»©* 

[0 16 6] *fc. ♦JIW^Jt^^SHSfflilEtE-Cfi, 
fc£ 0 ©IRKfiil^JRfcia-fe^^T 5 

[mi] (a) - (e) *i jt*«»c«a 1 

[[El 2] (A) ~ (D) f4. »l*lS«i:ff5ICf 

113) (A) ~~ (E) f4, IllWICff^ICf 

[14] (A) - (E) (4, SlSltt«l:«5ICf 

[15] (A) ~ (D) {4', »l|H6«l^«-5 I C*- 

»rsxa^-ftt«s:wt-^-t-»»Wfa5Ea-cs>s. 

[16] (A) - (C) f4, JR 1 H«|ffi|^«5 I 
[17] (A) - (C) f4, SlUllMCiSICf 
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»i-SXe<0-»**SCW^^i-ffl»»rffiH-T?fc6 0 
[18] (A) - (C) t4. ItlltlkMCfltSICf 

ffilT'fo5 0 

[19] (A) , (B) 14, glifi«^ICf 

[no] (a) . (b) *4. fBi*at«^«a 1 c 

[111] KlttflCffS I Cfy^UgffllSW 
[112] #i»iS0iJk:«S I C^yr/UKJHKKfc: 

[H3] (a) t4^EB-<-x h&*)ttrtm<n&ytm 
*<Dwmm&x*mmmx*&>*) , (b) ^ea-<-^ h 

(C) {418 (A) o*fR^#£i£*LT^im;fc:gi3# 
^ Wt'fc^ (D) J418 (B) ^fflRgP^^fe^cL 
T * -t ffi^C ffi #»r S 1 -Cfc 5 o 

[114] no (a) [zm-ri c^y^mmmmm 
[lis] (a) , (b) f4, mim&m<D%$i&& 

[lie] mi iiJfe^j<7>»28k3Efi?y^«s icf^ 

[117] |R2ltlKM(cfl(« I C^y:/3M£ffl»E<z> 
^ — ««r*SC;6«lk:*-r»5M»BBH"C*)6. 

[us] (a) i±X2nifcm<r>&&miz.gkz>&ftx 
: =F<nmmm&xjHg.mwx3bQ* (b) « % h 

[«F»<0RW] 
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10 8 K— K 

1 6 o wfrmtg (&m,'<*y K) 
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